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focal motor seizures (epilepsia partialis continua).14-16 Our
patient's neurologic abnormalities seem to be part of that
array. Most of the neurologic abnormalities associated with
nonketotic hyperglycemia revert to normal with correction of
the hyperosmolar state, as in our patient.

Although hyperglycemia has been observed with pali-
nopsia before,57 its actual significance seems to have been
little appreciated. In the 39 cases of palinopsia reviewed in
this discussion, 1'3 the reports specifically mentioned the
presence or absence of diabetes mellitus or hyperglycemia in
only five instances.5-7 Of those, two of the patients had
normal glucose levels, one had diabetes mellitus but normo-
glycemia during palinopsia, and two had pronounced eleva-
tions of blood glucose levels. These latter hyperglycemic pa-
tients had reported blood glucose values as high as 699 mg
per dl (38.8 mmol per liter) and 534 mg per dl (29.6 mmol
per liter), respectively.5'7 These elevated glucose levels are
within the range known to cause epilepsia partialis contin-
ua."4 Adding our case, 50% of patients with palinopsia in
whom the glucose level was reported had substantial eleva-
tions. This suggests that palinopsia not uncommonly may be
triggered by hyperglycemia.

In our patient, the mechanism ofpalinopsia appeared to be
ictal. Palinopsia associated with seizures has frequently been
noted in the articles reviewed here. Of 39 patients reported
with palinopsia, 25 either had EEG evidence of or were ob-
served to have seizures associated with palinopsia or re-
sponded to anticonvulsant therapy. Of these 25, 13 certainly
had ictal palinopsia and another 7 had abnormal but nonpar-
oxysmal EEGs. Considering that a surface EEG may be
false-negative even during an ictus, an epileptic mechanism
appears to be operative in most patients with palinopsia.

In addition to clinical observations, experiments indicate
that serum hyperosmolarity and brain dehydration can induce
seizures, given a potentially epileptogenic focus.17 Our pa-
tient had no identifiable structural abnormality ofhis brain, in
contrast to the experimental situation and most patients with
epilepsia partialis continua due to nonketotic hyperglyce-
mia. 14-17 The two previously reported cases ofhyperglycemia
with palinopsia did show structural pathology.5 7 In our pa-
tient, the hemianopia and spatial disorientation persisted
longer than the "fireworks," palinopsia, and allesthesia. We
assume the more persistent manifestations represented a
"Todd's paralysis." All of the visual phenomena cleared
within two days after treatment ofhyperglycemia, supporting
this explanation.

Nearly all reported cases ofpalinopsia (34/39 or 87%) are
associated with a homonymous field defect. The defect is
often caused by tumor, arteriovenous malformation, hemor-
rhage, stroke, or trauma. When an anatomic lesion is found by
computed tomography or a pathologic examination, it is usu-
ally situated at the junction of the occipital, parietal, and
temporal lobes, more often in the right hemisphere than the
left. When palinopsia is associated with migraine11 or hyper-
glycemia (this report), however, no identifiable anatomic le-
sion need be present.

As for other pathophysiologic mechanisms, there are sim-
ilarities between palinopic images and normal visual after-
images in some instances, but there are also differences.2'8 12
Even if palinopsia is due to "exaggeration" of the normal
afterimage process, that implies some abnormal mecha-
nism-but what is it? The analogy does not really broaden our
understanding of palinopsia or its management. Likewise, the

idea of "release hallucinations," similar to the hallucinations
of sensory deprivation, 5,6,812,18,19 serves mostly to help define
a nonictal category ofpalinopsia but does not give a clue about
the neurophysiology involved. No cases of palinopsia have
been reported in psychosis, so delusions or psychiatric fanta-
sies are unlikely explanations. As the neurophysiologic basis
of migraine is better defined, the results will undoubtedly be
relevant to some cases of palinopsia. It is clear at the present
level of our knowledge, however, that palinopsia is a dysfunc-
tion ofthe association areas at thejunction oftemporal, occip-
ital, and parietal lobes, is frequently an ictal phenomenon,
and can be triggered by nonketotic hyperglycemia.
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An Unusual Cause of
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D-LACTIC ACIDOSIS has been well documented in patients with
the short-bowel syndrome. 1"4 Abnormal colonic bacterial
flora have been found to be responsible for the D-lactic acid
production, and symptoms can be treated with enteric antibi-
otics. We report an unusual case ofD-lactic acidosis caused by
a mechanism not previously described.
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Report of a Case
The patient, a 29-year-old man with mental retardation

associated with hydrocephalus, severe kyphoscoliosis, and
quadriplegia, had had dysphagia with malnutrition for one
year. He had been fed through a nasogastric tube an elemental
diet that included in 237 ml (8 oz) 250 calories, 33.1 grams
carbohydrate, 14.5 grams protein, 5.5 grams fat, 220 mg
sodium, 490 mg potassium, and 625 mosm. This was a tem-
porary measure while awaiting a percutaneous endoscopic
gastrostomy for feeding purposes. When the gastrostomy was
accomplished, feeding was started on the tenth postoperative
day with a similar formula but administered at 50% strength
at 25 ml per hour. The feeding was increased progressively in
strength and amount and was well tolerated at the rate of 100
ml per hour. On day 54 after the gastrostomy placement, the
original mushroom-type gastrostomy tube was replaced with
a number 16 French Foley catheter. The feeding was again
given continuously at the same rate.

Six hours after feeding was recommenced, the patient
started having one to two episodes ofloose stools per day. The
loose bowel movements became profuse two days later and
consisted of five to eight yellow, watery stools per day. His
vital signs remained normal, with temperature 37.40C, blood
pregsure 100/80 mm of mercury, heart rate 80 per minute,
and respirations 20 per minute. Serum electrolytes and arte-
rial blood gas determinations showed an acidosis with an
anion gap of 27 mEq per liter (Table 1). Renal and liver
function tests were within normal limits. Stool culture and
stool swab were negative for pathogens, and examination for
ova and parasites was negative, although a special culture for
atypical bacteria was not done. There was no evidence of
primary cardiovascular, renal, or hepatic abnormality; isch-
emia; neoplasm; or diabetes mellitus. Because of persisting
diarrhea, the tube feeding was discontinued and the patient
was maintained on fluids given intravenously. Within six to
eight hours, the diarrhea subsided. The metabolic acidosis
was corrected with an intravenous infusion ofbicarbonate.

After the patient stabilized, and with the tube left unad-
justed in place, the formula feeding was restarted at 25 to 50
ml per hour. In six to eight hours, severe diarrhea again
developed, followed by metabolic acidosis with lethargy, flac-
cidity of the extremities, hypothermia, bradycardia, and
hypotension. His temperature was 35°C, blood pressure
90/60mm ofmercury, the heart rate between 46 and 50 beats
per minute, and rhythm was sinus. There were no localizing
neurologic signs. Serum electrolytes and arterial blood gas
measurements again showed a severe metabolic acidosis with
an anion gap of 30 mEq per liter (Table 1). There was no
evidence of ketones in the blood or urine. The serum D-lactic
acid level was 5.7 mEq per liter (normal = 0), and the urine
D-lactic acid value was 200 mEq per liter (normal = 0). An
electroencephalogram was moderately abnormal, with mixed
slow and fast rhythms and a suggestion of a right central
irritative process.
A barium study ofthe gastrostomy tube showed kyphosco-

liosis, a hiatal hernia with an intrathoracic stomach, and the
catheter tip in the transverse colon (Figure 1).

The feeding tube was then removed. The patient was
treated with an intravenous infusion of bicarbonate. No anti-
biotics or Lactobacillus acidophilus were given. The diar-
rhea stopped within six hours and did not recur. The patient
recovered and tolerated well the formula feeding at 100 ml

per hour via a nasogastric tube. He underwent a laparotomy
for a feeding gastrostomy two months later. Since then, he has
continued to do well and has gained weight satisfactorily.

Comments
This patient's clinical findings resemble those of patients

with D-lactic acidosis resulting from the short-bowel syn-
drome, either after extensive small bowel resection' 2 or after
ajejunoileal bypass operation for obesity.3'4 The findings have
included metabolic acidosis with lethargy, weakness, dehy-
dration, and occasional hypotension. The syndrome may be
suspected when there is an increased anion gap that cannot be
explained by uremia or ketonemia. It is confirmed by elevated
levels of D-lactic acid in serum and urine. Stool cultures have
had high counts of non-spore-forming anaerobic bacteria in-
cluding Bifidobacterium, Lactobacillus, and Eubacterium. 3
Fermentation by these colonic organisms produces D-lactic

TABLE 1.-Laboratory Findings During 2 Episodes of Diarrhea
Laboratory Values Episode1 Episode 2 Normal

Bicarbonate, mEq/liter ....... 7.00 12.00 25±4
Anion gap, mEq/liter ........ 27.00 30.00 8-14
pH .................. 7.27 7.21 7.40
Lactic dehydrogenase, units/liters 61.00 47-140
o-Lactate

Blood, mEqliter .......... 5.70 0
Urine (spot), mEqAliter ...... 200.00 0

Figure 1.-A supine film was taken with the patient held in a position
to minimize his usual fetal position and pronounced scoliosis. The
stomach, with nasogastric tube still in place, is largely intrathoracic.
The tip of the Foley catheter is located in the transverse colon (arrow-
head).
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acid, 1-3 and absorption of fermentation products into the
blood causes the acidosis.5 Administering vancomycin hydro-
chloride or neomycin can normalize the colonic flora, with
resolution of the D-lactic acidosis.',3'4 Schoorel and co-
workers in 1980, instead ofusing antibiotics, recolonized the
fecal flora with gram-negative bacteria with satisfactory re-
sults.2

Duran and associates in 1979 described a case of D-lactic
aciduria in a mentally retarded child who had neither intes-
tinal disease nor had had a bowel operation.6 A similar case of
D-lactic acidosis was recerntly reported in a 60-year-old man
who had not undergone a surgical procedure of the bowel and
did not have a history ofdiarrhea.7 The source of D-lactic acid
in those two cases is speculative.

In the case reported here, there was no evidence of ab-
normal colonic flora. The treatment consisted of neither die-
tary change, administration of antibiotics, nor recolonization
of the fecal flora. Removing the gastrostomy tube, which had
been misplaced in the transverse colon, resolved the D-lactic
acidosis and the diarrhea.
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BECAUSE OF ITS PREVALENCE and relatively favorable prog-
nosis (median survival of more than five years), chronic lym-
phocytic leukemia (CLL) is the most common type of leu-
kemia in the western world.' In advanced disease,
combination chemotherapies including alkylating agents and
steroids produce responses in more than 60% of patients.28
More aggressive regimens have not produced superior results
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cin)-induced remissions in a patient with advanced chronic lymphocytic
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ABBREVIATIONS USED IN TEXT
ADA = adenosine deaminase
CLL = chronic lymphocytic leukemia
Ig = immunoglobulin
IV = intravenous

and have been associated with increased morbidity.9-10 Most
patients eventually become refractory to standard agents and
die of complications related to overwhelming systemic dis-
ease. Treating advanced disease is very difficult because of
severe anemia, thrombocytopenia, and neutropenia that are
often made worse with cytotoxic therapy. There is a need to
identify new effective agents for treating this disease. We
describe the case of a patient who, despite previous treat-
ments with multiple regimens, had repeated near-complete
remissions following brief courses of the intravenous (IV)
administration ofpentostatin (2 'deoxycoformycin).

Report of a Case
In 1973 at age 59, chronic lymphocytic leukemia was

diagnosed in this man. The diagnosis was later confirmed by
the typical clinical syndrome and the classic immunologic
phenotype with CLL cells expressing immunoglobulin (Ig)M
and IgD with only X light chains and the T65 antigen. 11.12
Between 1973 and 1977 he received an undefined amount of
chlorambucil. From 1977 to 1985 he was followed at the San
Diego Veterans Administration Medical Center. His disease
indices and therapies during that period are shown in Figure
1. In 1979 he had progressive anemia with an increasing
lymphocyte count. The monthly administration of chloram-
bucil was started at single doses of 30 to 40 mg per m2 and
prednisone at 20 mg per day for five days each month. He had
a good response but in June 1979 was admitted with respira-
tory failure and hilar adenopathy. Transbronchial biopsy
tissue was histologically consistent with a drug-induced
hypersensitivity reaction. A regimen of daily prednisone was
started, and his respiratory condition returned to normal.
When his disease began to progress, the prednisone therapy
was discontinued.

Therapy was restarted with cyclophosphamide, 750 mg
per m2 given IV on day 1; vincristine sulfate, 2 mg given IV
on day 1; and prednisone, 80 mg a day by mouth for seven
days in three-week cycles. He had a good response, but after
six cycles respiratory failure and hilar adenopathy again de-
veloped, attributed to a recurrent lung hypersensitivity reac-
tion due to alkylating agents. With the discontinuation of
therapy, all symptoms disappeared; the vincristine and pred-
nisone regimen was later discontinued because of disease
progression.

By late 1981, he had accumulated a substantial tumor
burden. Experimental therapy with a murine monoclonal
antibody, TIO1, was given without a sustained response. 13 He
was then given a single agent, bleomycin sulfate, 15 units IV
weekly, again with a good response. This, too, had to be
discontinued, however, because of respiratory difficulty.
After his disease progressed, he had additional trials of 101
monoclonal antibody therapy followed by a regimen of fluoro-
uracil, without response. Splenic irradiation, bleomycin-
vincristine, prednisone, and cyclophosphamide were given
serially with some decrease in tumor burden, but they also
produced severe thrombocytopenia and transfusion-
dependent hypoplastic anemia.
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